W ork-related asthma (WRA), which includes occupational asthma (OA) and work-exacerbated asthma (WEA), represents a major health challenge, with significant potential for acute morbidity, long-term disability, and adverse social and economic impact (1, 2) . A systematic analysis of recent studies (3) showed the overall median population-attributable fraction from occupation was 17.6%. WEA is defined as asthma present before the work exposure but subsequently aggravated or exacerbated by conditions on the job (this can be chemical exposures, but could also include physical conditions such as changes in temperature or exertional demands) (4, 5) .
In a previous report (6), we found that WEA comprised approximately 50% of accepted WRA compensation claims in Ontario and an even higher proportion in a recent review of claims (7) . WEA claims are usually associated with a relatively short period of time missed from work (8, 9) and, unlike patients with OA, patients with WEA can often return to their usual workplace with adjustments to reduce exposures to probable airway irritants and/or with optimized asthma medication. Ontario is one of the few jurisdictions in Canada where WEA is compensable, in addition to OA.
Workers' compensation claim records are often used as a source of information in surveillance and planning for occupational health protection in countries where large proportions of the working population are covered by similar insurance programs (10) .
A review of Workplace Safety and Insurance Board (WSIB) claims in Ontario from 1998 to 2002 showed an unusual peak in claims accepted for WEA in April 2001. In the present study, we explored the cause for this.
Methods
The study protocol was reviewed and approved by the Research Ethics Board of the University of Toronto, Toronto, Ontario. All accepted WSIB claims for asthma were included in a file review. From the occupational disease database of the WSIB, claims that contained primary diseases that included asthma for which the 'date of accident' was between January 1998 and December 2002 (five consecutive years) were initially identified. The 'date of accident' was the date that is identified in the WSIB file as the date of onset of the work-associated symptoms. Information from each eligible claim file in the WSIB s'associe dans le temps à une grève des concierges du conseil scolaire du district de Toronto, ce qui laisse croire aux effets symptomatiques aigus du mauvais entretien du milieu de travail (l'école) sur les patients asthmatiques. La base de données de la CSPAAT était assez sensible pour saisir ce phénomène. database was extracted using the questionnaire form described and refined in previously published studies (6) (7) (8) 11, 12) . The extent of available information in the files varied, with more detailed information generally present for chronic work-related symptoms and less medical information for transient WRA symptoms. All accepted asthma claim files contained demographic data (date of birth, sex, occupation), and most had information on exposure history including agents and duration; history of previous asthma before starting job; history of nasal, eye, and lower respiratory symptoms and their frequency; clinical diagnosis made by the most specialized assessing physician; WSIB decision; and objective tests (spirometry, peak flow studies, methacholine challenge tests, skin tests to common allergens and workplace substances, if available).
For the current report, all allowed asthma claims that were considered to be WEA were analyzed. The criteria used in the present study were the presence of pre-existing asthma (present before starting the job for which the WSIB claim had been initiated); and exacerbation of symptoms at work that were not identified as being due to new specific sensitization to a workplace agent.
The present study was observational and retrospective in nature, and compared accepted compensation WEA claims during April 2001 with the month before and month after, and the same period for the year before and after 2001.
Analysis
Data analyses were performed using SAS version 9.1 (SAS Institute, USA). Continuous variables are expressed as mean ± SD, and categorical variables are expressed as frequencies or percentages.
ResULts
During the five-year time period of the present review, 1738 claims were submitted for compensation as WRA. Among these, 893 were accepted, of which 645 (72%) fulfilled the present study's criteria for WEA. (Table 1) .
It was speculated that the education sector was responsible for this increase in the number of accepted WEA claims in 2001. In the education sector, there were 48 claims in April 2001 and the most common occupation among WEA claims during this month was 'teacher'. There were 47 individuals classified as teachers (elementary, n=44; secondary, n=3), with one individual classified as a school secretary. In contrast, there was only one WEA claim among teachers in the previous (March) and following (May) months in 2001. From March through May in the preceding and following years, there were only four and two claims, from the education sector, respectively (Table 1) . Similarly, in 1998 between March and May there was only one claim and, in 1999, during the same period, there were four claims in March and one claim in May, with no claims in April. There were no differences in sex, age, previous time worked and lost workdays when these claims were compared between years. From March through May 2001, the most frequent self-reported causative agents were dust and dirt exposure, which were responsible for 98% of the 50 claims, with a mean (± SD) number of lost workdays in April 2001 of 6.5±10 (Table 1) .
For the April 2001 period, 81% of the subjects were assessed by their family physicians and 10% by emergency medicine doctors. At the time the claim was submitted, the vast majority of these subjects did not undergo any objective test (skin prick test, pulmonary function or methacholine challenge) related to the exacerbation of asthma symptoms. Ninety-two per cent of these individuals had a previous history of asthma (this information was not recorded in 8%). Thirty-one per cent and 17% of the subjects, respectively, reported an increase in upper airway symptoms and ocular symptoms during that period.
The only identified environmental change associated with this peak was a cleaners' strike at all elementary and high schools in the Toronto District School Board (TDSB) in Ontario that started on 
dIsCUssIoN
Our study found a spike in accepted WEA claims in Ontario in April 2001, which were filed primarily from teachers and was temporally associated with a strike by TDSB cleaners, suggesting acute symptomatic effects of poor workplace (school) maintenance on asthmatic employees.
A study from Manitoba (13) found that teaching and related occupations (this group includes teachers in community colleges, vocations and the arts) was one of the three groups of occupations found to have elevated odds for physician-diagnosed asthma (OR 2.54 [95% CI 1.18 to 5.44]). The presence of mould and other fungi in the damp school or office environments has been associated with the development of respiratory symptoms, and affects both students and teachers (14) . Dust and poor indoor air quality represented the most frequent putative causes of WRA in a study involving teachers (15) . Our findings are also consistent with a report (16) that identified cases of WRA from the educational services industry as reported to four states in the Sentinel Event Notification System for Occupational Risks (SENSOR). Nine per cent of all WRA cases reported were from this industrial sector, of which approximately one-third were classified in their system as work-aggravated asthma rather than new-onset asthma. Most cases were teachers and teachers' aides, and the most common self-implicated exposures for those who had WEA were to mould, dust and indoor air pollutants. The amount of time missed from work and the duration of the asthma 'aggravation', however, were not reported (17) .
In contrast to claims for irritant-induced OA (including reactive airways dysfunction syndrome), most compensation claims for workaggravated asthma or WEA are for a short period of time off work (8), consistent with the present findings in which the mean time off work for WEA associated with the strike of maintenance workers was 6.5 days.
The TDSB has approximately 31,000 permanent and 8000 temporary staff, which included 10,000 elementary school teachers and 5800 at the secondary level in 2001, teaching more than 300,000 students. The TDSB did not close the elementary and high schools during the strike.
The present study had limitations that should be addressed. The estimation of WEA using compensation data may be incomplete due to cases not being recognized and/or reported by workers, and potential reluctance to submit claims. A recent report of work-related accidents assessed in emergency departments in Ontario (18) found that only approxiamtely 40% resulted in workers' compensation claims. The analyses in the present study were also limited by the amount of data available in the compensation claim files, especially for those with more transient exacerbations, many of which included data only from an emergency department visit or primary care physician, in contrast to the greater detail usually found in the files of individuals with claims accepted for OA. In many cases, especially those that are transient, the diagnosis was based on the history of transient worsening of asthma related to work, without objective tests to confirm a work relationship. Details of any unusual exposure conditions leading to the exacerbation were also very limited. Our data were limited to the information in the compensation files and we were not able to obtain additional information regarding these aspects for further analyses.
Other potential environmental causes of asthma exacerbations leading to the spike in claims are unlikely because the unusual rise in claims appears to be confined to the educational sector and was not apparent among outdoor workers or other occupations. However, it is possible that psychological factors may have contributed to time off work and compensation claims among teachers during the strike. This could not be addressed in more depth by our review of compensation files.
We are not aware of previous reports of WRA or other health effects resulting from a cleaners' strike in schools. The present study reports two principal findings: first, it can be retrospectively established that the WSIB data system was sufficiently sensitive to detect this phenomenon; and, second, that the peak of WEA claims among teachers in Ontario in April 2001 was likely due predominantly to dust and dirt exposure resulting from the absence of cleaning during the TDSB cleaners' strike.
Key points
• A spike of accepted WEA claims in Ontario in April 2001 was temporally associated with a strike by TDSB cleaners.
• The WSIB (compensation board) data system was sufficiently sensitive to capture this phenomenon.
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